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Raman spectroscopy has been used to characterize the commercial graphene nanoplatelets and ethylenediamine grafted commercial graphene nanoplatelets as shown in Fig. S2 . As for the commercial graphene nanoplatelets, two strong typical peaks: the graphitic (G) peak, corresponding to the first order scattering of the E2g phonon of the sp 2 carbon atoms (at 1571 cm -1 ) and the diamond (D) peak (at 1345 cm -1 ), for the breathing mode of k-point photons with A1g symmetry, can be clearly detected. After ethylenediamine grafting, G and D bands appear at 1585 and 1351 cm -1 , respectively.
Additionally, we can clearly found that The I D / I G ratio for containing EDA@Gr is 1.20, which is much higher than that of commercial graphene, directly indicating the destruction of the sp 2 character and forming the defects in commercial graphene nanoplatelets after EDA grafting. Weight (%) Fig. S4 display the thermo-gravimetric analysis (TGA) of the Gr and EDA@Gr, in which the TGA was conducted under the N 2 atmosphere with the heating ratio of 10 0 C/min. We can find that pure Gr is stable till 400 0 C in N 2 atmosphere. As for the Gr@EDA, continuous degradation happened from 100 0 C till to 570 0 C, confirming the existence of EDA on the Gr. As the temperature is higher than 570 0 C, the Gr-EDA become more stable owing to the EDA has been induced into graphic structure on the surface of Gr. of PAN to EDA@Gr is fixed at 1:1). Before the grafting, the bands at 2243 cm -1 and 1450 cm -1 , corresponding to C N band and CH band of PAN, can be found. The peak observed at 2939 cm -1 can be assigned for CH stretching for PAN. Additionally, the characteristic peak of C=O stretching of DMF, at1660 cm -1 , S1 can be also clearly found. After the grafting, a new peak, located at 1595 cm -1 , corresponding to the ν C=N , appeared, which directly confirming the interaction between nitrile group of PAN and the amine group of EDA. Fig. S6 . Raman spectra and computer decompositions of the samples with different temperature. According to literature, S2 the peaks can be deconvoluted into five individual peaks.
